Abstract : An efficient and convenient approach to the synthesis of 9-aryl-2, 3, 4, 5, 6, 7-hexahydro-2H-Xanthene-l, 8-dionc by condensation of 1, 3-cyclohexanedione with aromatic aldehydes catalyzed by acid ionic liquid 1-methyllimidazolium hydrogen sulphate ([Hmim]HS04) is described. This method provides many advantages such as being environmentally benign, simple work-up, short reaction times, obtaining in good to excellent yields with high purity, and the reusability of ionic liquids.
Introduction
Xanthenedione derivatives have attracted considerable interests in recent years, since they constitute a structural unit in a number of natural products and have been used as versatile synthons because of the inherent reactivity of the inbuilt pyran ring. 1 ' 2 Usually, Xanthenedione derivatives can be obtained through the acid or base catalyzed condensation of appropriate active methylene carbonyl compounds with aldehydes. 1 It was reported 9-aryl-2,3,4,5,6,7-hexahydro-2H-xanthene-l,8-dione derivatives could be obtained by condensation of 1, 3-cyclohexanedione derivatives with aromatic aldehydes catalyzed by 4-toluenesulfonic acid, 3 Ti02/S0 4 2 ', 4 acidic resin amberlyst-15, 5 polyaniline-p-tolulenesulfonate salt, 6 phase transfer catalysts, 7 or facilitated by MW irradiation 8 and ultrasound. 9 while these procedures are usually restricted by long reaction times, using volatile toxic organic solvents, and sometimes only moderate yields obtained. Recently, some literatures reported ionic liquid 1-nbutyl-3-methylimidazolium tetrafluoroborate ([BmimjBF-j) could be used as a green reaction medium, using FeCl 3 -6H 2 0, 10 InCl 3 -4H20 n or NaHS0 4 12 as catalyst respectively. In continuation of our interest in using ionic liquids as eco-friendly medium and catalyst for the condensation reactions, 13 we report herein 1, 3-cyclo-hexanedione could be reacted with aromatic aldehydes smoothly in acid ionic liquid [Hmim]HS04 without any added catalyst.
Results and discussion
Firstly, we examined the efficacy of different ionic liquids (Fig. 1) in the reaction of 4-methoxyl-benzaldehyde with 1,3-cyclohexanedione. The results were listed in Table  1 . We found that all the investigated acid ionic liquids showed more efficient catalytic activity compared with [Bmim]BF4 and ethylammonium nitrate (ΕΑΝ). Obviously, [Hmim]HS04 showed the best result, which play a dual role as solvent and promoter in this reaction. So we selected the [Hmim]HS04 as reaction medium in the following reactions. The results were summarized in Table 2 . All the products were characterized by IR, *H NMR, and melting points which were consistent with the literature data. As can be seen from Table 2 , this procedure was found to be general and applicable to the aromatic aldehydes bearing various substituents such as halide, nitro, methoxyl, hydroxyl, etc. The aromatic aldehydes bearing electron-withdrawing groups reacted more easily compared with those containing electron-donating groups. It is noteworthy that the aromatic α,β-unsaturated adehyde, Cinnamic aldehyde (Entry 13) could be completed in one hour under reaction condition with high yield obtained. Disappointedly, we couldn't obtain satisfactory results when applied to aliphatic aldehydes under the same reaction conditions, as is the same as the literature. 3 Moreover, the ionic liquid could be typically recovered and reused with no appreciable decrease in yields and reaction rates (Entry 14). General procedure for the preparation of 3a~3m 1, 3-cyclohexanedione 1(2 mmol), Aromatic aldehyde 2(1 mmol) were added in ionic liquid (2 mL). The reaction mixture was stirred at 80 • for an appropriate time, reaction was monitored by thin layer chromatography (TLC). Upon completion of the reaction, after filtering the solid directly from the reaction mixture and washing with water and cold ethanol successively, gave the desired products 3 in high yields with essential purity. After isolation of the product, the remainder of the ionic liquids was dried for 4h under vacuum at 70 •. The next run was performed under identical reaction conditions.
